Introduction
The Monte ecosystem is a semi-desert scrubland characterized by bushy steppes and xerophytes forests, which covers approximately 46,000,000 ha and extends from Patagonia to northwestern Argentina (Cabrera 1971) . Most of northern Patagonia is dominated by this ecosystem, characterized by the presence of numerous endemic species, such as insects and reptiles (RoigJuñent et al. 2001; Roig et al. 2009 ). Parts of this region are considered some of the last wild places on Earth (WCS and CIESIN 2005) . Nevertheless, the Monte is the most endangered ecosystem in southern South America. The annual rate of clearance of native vegetation in northeastern Patagonia has been estimated at 3.7%, a rate ten times higher than the average 0.4% rate of global tropical rainforest loss (Balmford et al. 2003; Pezzola et al. 2004) . What consequences such ecosystem destruction may have for bird populations inhabiting the Monte remain unknown. It may lead to species range contractions and if the Monte disappears within the next 25 years as some predict (Pezzola et al. 2004) it will probably lead to local and/or regional population extirpations. Other habitats, with various degrees of conservation concern, are also present in northern Patagonia, including seacoast and associated cliffs and dunes, steppes, as well as large rivers with associated marshlands and ponds. An important avifauna characterizes one of these rivers, the Negro river, flowing from the Andean slopes to the Atlantic Ocean (Camperi and Darrieu 2005; Failla et al. 2007) .
Northeastern Patagonia is also affected by unpredictable
Check List | Volume 7 | Issue 6 | 2011
Abstract:
The main ecosystem in northern Patagonia, Argentina, is the Monte, a semi-desert scrubland home to a high biodiversity. Monte is the most endangered ecosystem of southern South America, with an annual rate of clearance of the native vegetation estimated at 3.7%. Here we report the results of bird surveys carried out in the province of Río Negro, northern Patagonia. We surveyed four localities mostly dominated by the Monte ecosystem, between 1986 and 2010. Three localities are Important Bird Areas (IBAs): El Cóndor, San Antonio Oeste and Meseta de Somuncurá. The fourth locality is the Paso Córdoba nature reserve. We recorded a total of 263 bird species. The highest species richness was observed at San Antonio Oeste, followed by El Cóndor. Information regarding the period of occurrence and habitats are provided for all species and localities. Additionally, we indicated the cases in which breeding behavior was observed. This information is urgently needed for the evaluation of the consequences of habitat destruction and deterioration as well as for the success of intended remediation measures. Somuncurá (RN06). The fourth locality is the municipal nature reserve Paso Córdoba (Figure 1 ).
El Cóndor
The IBA El Cóndor is located in northeastern Patagonia, on the Atlantic coast (1600 ha; 41°03' S, 62°48' W; Figures 1 and 2). It is mainly characterized by remnants of Monte vegetation; however, several other habitats of importance to the local avifauna are also found: the estuary of the Negro river, its associated islands, dunes and marshlands, and sandstone cliffs (del Río et al. 2005; Lini et al. 2005; Masello and Quillfeldt 2005; Masera 2005; Olivares and Sisul 2005; Zabala and Freije 2005) . Among the local vegetation, shrubs including the Chañar Geoffroea decorticans, the Piquillín Condalia microphylla, the Molle Schinus johnstonii, and the Yao-yin Lycium tenuispinosum are present (see Kröpfl et al. 2005 for further details). In El Cóndor it is also possible to find plants from the neighboring phytogeographical province of Espinal (Cabrera 1971; Masello and Quillfeldt 2005; 2007; Masello et al. 2006) . The main human activities in the region are cattle ranching and local tourism in the village of El Cóndor and nearby beaches during the holiday season (Masello and Quillfeldt 2005; 2007; Torrejón and Sawicki 2005) . The IBA El Cóndor lacks legal protection and consequently is highly threatened by the destruction of native Monte vegetation and resulting erosion, urban development, intensification of agricultural practices and illegal hunting of wild birds (Masello and Quillfeldt 2005; 2007) .
San Antonio Oeste
The IBA San Antonio Oeste is also located in northeastern Patagonia, on the Atlantic coast (300,000 ha; 40°44' S, 64°58' W; Figures 1 and 3) . The main habitats are: 1) the Monte vegetation in the flat and in the 'bajos' (below sea level) terrestrial areas, 2) large extensions of sandy and muddy tidal flats, with the irregular presence of shoals, and large dunes, 3) sandstone cliffs (Bonuccelli 2005; González 2005; 2007; Masera 2005; Zabala and Freije 2005) . The coastline is characterised by tidal amplitude of up to 9.3 m, that can expose beaches up to 7 km wide during low tide (González 2005; 2007) . San Antonio Oeste is renowned as a Site of International Importance by the Western Hemisphere Shorebird Reserve Network (González 2005; 2007) . It is also important to note that very few freshwater sources exist in the area in the form of seasonal streams, temporary ponds and a channel that runs from the Negro river, distant some 180 km (Guarido and Mazzitelli Mastricchio 2003) . Human disturbance in this IBA is related to three cities within the region, the deep-water harbor and associated fisheries 
Paso Córdoba
The municipal nature reserve Paso Córdoba is located in the upper valley of the Negro river, surrounded by the northern Patagonian plains (17,500 ha; 39°07' S, 67°37' W; Figures 1 and 5; see also Guarido 2001). This 'natural protected area', as it is oficially called in Spanish, is one of the few in Patagonia that protects a relatively large area of the phytogeographical province of Monte. As it is located 12 km from the city of Roca, it is close to of one of most developed urban areas of Patagonia. Additionally, the region north and east of Paso Córdoba has some of the most intense agricultural developments in Patagonia. Urbanization, industrialization, intensification of agricultural practices and associated erosion, the increased use and subsequent accumulation of pesticides for agriculture, poorly regulated local tourism and illegal hunting also threaten the bird community and ecosystem of this nature reserve (Piacentini and Paz Barreto 2001) . 
Data collection and analysis
Although sampling effort was high during most years of the study, it differed among the studied localities. Data for El Cóndor were collected: 1) on a daily basis, all year long, between 1986 and 1989 (during some weeks of this period the frequence was reduced to once a week), 2) on a daily basis, from October to February, during the period 1998-2002; 3) two to three times per season in 2003; 4) from 2004 to 2010, during ten or more surveys in March-September (non-breeding season), and on a daily basis between October and February (breeding season). In San Antonio Oeste data were collected from: 1) one to ten surveys per moth, all-year-round, between 1989 and 1995; 2) one to ten surveys, in Winter, Spring and Summer, and 4 times per week in Fall, between 1995 and 1997, 3) 40 to 70 one-day surveys from February to May, and three to seven in Spring, between 1998 and 2010.
For the municipal nature reserve Paso Córdoba, data were collected: 1) during one-day surveys carried out every 15 days, all-year-round, between 2000 and 2010, 2) For all birds observed, we recorded species identity, habitat, and period of occurrence (season). Observations were carried out along regularly surveyed pathways by at least two of us. We also recorded whether the bird was breeding in the area or not. A bird was considered breeding in a given locality if any of the following criteria were fulfilled: 1) presence of a colony, 2) presence of a nest, or 3) observation of juvenile birds during the known breeding season. Birds were observed and identified with the assistance of binoculars and telescopes. Species identification was carried out using all the field guides available (Olrog 1959; de la Peña 1988; 1989; 1992a,b,c, de la Peña and Rumboll 1998; Narosky and Yzurieta 1989; 2003; 2010) . Taxonomic position and scientific names followed Mazar Barnett and Pearman (2001) , except in a few cases indicated (Table 1) .
In order to compare the similarity of species composition, we calculated the Jaccard coefficient (also known as Jaccard index, or Jaccard similarity coefficient) among all pairs of localities. The Jaccard coefficient measures similarity between sample sets, and is defined as the size of the intersection divided by the size of the union of the sample sets (Real and Vargas 1996) .
Results and discussion

Overall
We recorded 263 bird species (161 non Passeriformes and 102 Passeriformes) belonging to 55 families (Table 1) . Most species belonged to the Monte, Espinal and coastal bird communities as defined by Narosky and Yzurieta (2003) . The highest species richness was recorded at the IBA San Antonio Oeste (205 species), followed by the IBA El Cóndor (185), the nature reserve Paso Córdoba (157), and the IBA Meseta de Somuncurá (109). The Jaccard coefficient among all pairs of localities showed a clear differentiation of the IBA Meseta de Somuncurá with respect to coastal localities (El Cóndor and San Antonio Oeste), and a higher degree of similarity between the IBAs San Antonio Oeste and El Cóndor (Table 2) .
San Antonio Oeste
We recorded 14 threatened bird species in the IBA San Antonio Oeste ( (Linnaeus, 1758) , the Sanderling C. alba (Pallas, 1764), the Whiterumped Sandpiper C. fuscicollis (Vieillot, 1819), the Magellanic Plover Pluvianellus socialis (Gray, 1846), the Olrog's Gull Larus atlanticus (Olrog, 1958) , the Chocolatevented Tyrant Neoxolmis rufiventris (Vieillot, 1823) , and the Yellow Cardinal Gubernatrix cristata (Vieillot, 1817) .
Previous studies also reported all of these species for the IBA San Antonio Oeste suggesting that this IBA might be important for them (González 2005; 2007; Piacentini and Dallorso 2005) . Nevertheless, we found that eight of these threatened species were occasional visitors to the region (Table 1) . Moreover, we could only confirm R. pennata, C. falklandicus, and G. cristata as breeding birds in the area (Table 1 ). Yet this finding is of remarkable importance, particularly for the latter species, which is currently highly threatened by habitat lost and trapping for the pet trade (Failla et al. 2007 ). As P. chilensis and N. rufiventris were present all year round (Table 1 ; see also González 2007) it is possible that these species actually breeds in the region, but we were not able to detect breeding behavior, colonies, or nests. Other species like S. magellanicus, M. giganteus, P. socialis and L. atlanticus were regular visitors during the non-breeding season (Table 1 ) but always in low numbers.
San Antonio Oeste is an important place for waders (González 2005 and references therein). We recorded 15 Nearctic shorebirds using San Antonio Oeste as migration stop-over (Table 1) , of which C. canutus, C. alba, C. fuscicollis, L. haemastica, and the Grey Plover Pluvialis squatarola (Linnaeus, 1758) were observed in large numbers, particularly during the Austral Fall (Table 1) . Between February and April, varying among years, 25 to 50% of the total population of C. c. rufa makes stopover in San Antonio Oeste on their way back to the Northern Hemisphere (González et al. 2004; 2006; González 2007) .
El Cóndor
We also observed nine threatened species at El Cóndor: the Greater Rhea Rhea americana (Linnaeus, 1758), S. magellanicus, T. melanophris, M. giganteus, P. chilensis, the Ruddy-headed Goose Chloephaga rubidiceps (Sclater, 1861), L. atlanticus, G. cristata, and the Pampas Meadowlarck Sturnella defilippii (Bonaparte, 1850) ( Table  1) . We found that three of these species breed at el Cóndor (Table 1) . Individuals of R. americana were observed breeding in farmland with extensive cattle ranching and in Monte patches, while the G. cristata were nesting in remnant patches of undisturbed Monte vegetation (Table  1) . Adults of S. defilippii were found breeding at the marshlands on the western side of the estuary of the Negro river during spring 2006. This breeding place was located some 200 km south of the previously known breeding areas (Fernández et al. 2003; Cozzani et al. 2004; Gabelli et al. 2004 ). This finding is of paramount importance for bird conservation as S. defilippii is an endemic, vulnerable species from Argentina (Tubaro and Gabelli 1999) .
Another species found in El Cóndor, some 200 km out of its normal range (see Mazar Barnett and Pearman 2001; Narosky and Yzurieta 2003) , was the Limpkin Aramus guarauna (Linnaeus, 1766) ( Table 1) . Although several individuals were observed in the marshlands on the western side of the estuary of the Negro river in all seasons during the last two years, breeding could not be confirmed (Table 1) . Groups of up to 20 L. atlanticus regularly used the islands, sand banks and marshlands on the western side of the estuary of the Negro river. These are probably individuals from several colonies of this species located at the IBA San Blas (BA16), about 100 km to the north of the estuary of the Negro river, which would represent 38% of the breeding population of the species (Rabuffetti 2007) . The marshlands at the estuary of the Negro river also attracted several species of waders: we recorded eight Neartic migrants, three resident species, and two Neotropical migrants (Table 1) .
The most striking ornithological feature of El Cóndor is the colony of the Burrowing Parrot Cyanoliseus patagonus (Vieillot, 1818) (Masello and Quillfeldt 2005; 2007; Masello et al. 2006 ). The C. patagonus colony extends along 12.5 km of sandstone cliffs facing the Atlantic Ocean in the westernmost part of this IBA (Masello et al. 2006; Failla et al. 2007) . A detailed study showed that the colony contained > 50,000 burrows, an estimated > 37,000 of which were active (Masello et al. 2006) . To our knowledge, this is the largest known colony of Psittaciformes of the world. Note that Masello et al. (2006) mentioned an extension of the colony of only 9 km. In the years after that study, the colony expanded further westwards reaching its present extension (12.5 km). Additionally, 6500 C. patagonus not attending nestlings were found to be associated with the colony during counts carried out in the 2003-2004 breeding season (Masello et al. 2006) . Several other bird species use collapsed C. patagonus nests for their own breeding, including high numbers of the Southern Martin Progne modesta (Gould, 1838) (see Masello and Quillfeldt 2005) , the Chimango Caracara Milvago chimango (Vieillot, 1816), the American Kestrel Falco sparverius (Linnaeus, 1758), the Peregrine Falcon Falco peregrinus (Tunstall, 1771), the Common Barn Owl Tyto alba (Scopoli, 1769) , and the Field Flicker Colaptes campestris (Vieillot, 1818) (Masello et al. 2008b) . These findings support El Cóndor as a region of critical importance for the avifauna of NE Patagonia. Paradoxically, the IBA El Cóndor lacks legal protection, which is urgently needed in order to protect its bird community (Masello and Quillfeldt 2003 , 2004b , 2005 , 2007 Masello et al. 2007; Masello 2009 ).
Paso Córdoba
At the municipal nature reserve Paso Córdoba we detected birds species mainly associated with the Monte ecosystem or to the Negro River (Table 1) . Among the Monte species, we found two partial austral migrants: the Rusty-backed Monjita Neoxolmis rubetra (Burmeister, 1860) and the Austral Negrito Lessonia rufa (Gmelin, 1789) (Table 1) . We also detected two threatened species, the R.
[Pterocnemia] pennata and P. chilensis (Table 1 ). In addition, we detected A. guarauna at Paso Córdoba, suggesting a recent expansion of this species into northern Patagonia (see above, El Cóndor). It is also important to note that we observed large flocks of the Andean Swift Aeronautes andecolus (d'Orbigny and Lafresnaye, 1837) at Paso Córdoba all-year-round (Table 1) . It is regularly seen in other parts of the Monte ecosystem, but these swifts are usually found much further north. To our knowledge, this is the first observation of the species in northern Patagonia (Paz Barreto 1997a,b; Piacentini and Paz Barreto 2001) . The species richness at Paso Córdoba was lower than in the coastal localities investigated (see also Piacentini and Paz Barreto 2001;  Tables 1 and 2 ). This was due to the absence of seabirds and the low number of wader species recorded, as Paso Córdoba is far from the sea. The southern limit of the distribution of the Rufous Hornero Furnarius rufus (Gmelin, 1788) was considered to be the Colorado River, northern limit of Patagonia, until the 1960s (Gazari 1967). Our observation of F. rufus breeding in all four surveyed localities provide further support for the range expansion of this species towards the south. This expansion was first mentioned by Gazari (1967) and confirmed by other studies (Navas 1970; Bettinelli and Chebez 1986; Canevari et al. 1992; Paz Barreto 1997a,b) .
Meseta de Somuncurá
We confirmed the presence of all species first observed in the Meseta de Somuncurá by Bettinelli and Chabez (1986) (Table 1) . As in previous studies, our data correspond to observations carried out mainly in the Spring and Summer. Thus, data from Winter months are still needed, as pointed out by Chebez (2007) . Altogether, we found a significantly larger number of species than any previous studies in the Meseta de Somuncurá and the surrounding region (Daciuk 1979; Bettinelli and Chebez 1986; Navas and Bó 1990; Canevari et al. 1992; Vuilleumier 1994; Lambertucci et al. 2009 ). However, as Chebez (2007) suggested, taking into account the isolation of most of this study site, and the high number of endemic species in other taxa, studies that are more detailed would be desirable in order to investigate potential population differentiation and speciation.
Further remarks
The current list of long-term bird observations in four localities of northern Patagonia, together with information on habitat use and breeding, substantially improves the knowledge of the regional avifauna. Moreover, the rate of Monte clearance in northern Patagonia (see Pezzola et al. 2004) makes this kind of studies urgent, as they will allow us to take the necessary conservation and remediation actions, based on current field data. As Paz Barreto (1997c) found in his analysis, the Monte and Espinal are indeed the two ecosystems in major need of conservation and remediation actions in the province of Río Negro, Patagonia. We expect that our study trigger more intense and detailed ornithological research in the region. Table 1 . List of bird species of the four localities studied at the province of Río Negro, Patagonia, Argentina. The period of occurrence is indicated as follows: Su, summer; F, fall; W, winter; Sp, spring; A, all-year-round; R, infrequent occurrence. "Habitat" corresponds to the habitat where birds were observed and it is detailed as follows: C, coast of the sea; D, dunes; S, steppes; P, ponds; M, "Monte" vegetation; Ri, river. The column "Breed" indicates if the bird species breeds or not in the localitiy where it was observed. Species nomenclature follows Mazar Barnett and Pearman (2001) ; exceptions where indicated by numbers (1 and 2) and followed Narosky and Yzurieta (1989). Table 2 . Jaccard similarity coefficients for the observed species richness at El Cóndor, San Antonio Oeste, Meseta de Somuncurá and Paso Córdoba, province of Río Negro, northern Patagonia, Argentina. Values are given in percentage (%).
